Expression analysis of ATAD3 isoforms in rodent and human cell lines and tissues.
ATAD3 (ATPase family AAA-Domain containing protein 3) is a mitochondrial inner membrane ATPase with unknown but vital functions. Initial researches have focused essentially on the major p66-ATAD3 isoform, but other proteins and mRNAs are described in the data banks. Using a set of anti-peptide antibodies and by the use of rodent and human cell lines and organs, we tried to detail ATAD3 gene expression profiles and to verify the existence of the various ATAD3 isoforms. In rodent, the single ATAD3 gene is expressed as a major isoform of 67 kDa, (ATAD3l; long), in all cells and organs studied. A second isoform, p57-ATAD3s (small), is expressed specifically throughout brain development and in adult, and overexpressed around the peri-natal period. p57-ATAD3s is also expressed in neuronal and glial rodent cell lines, and during in vitro differentiation of primary cultured rat oligodendrocytes. Other smaller isoforms were also detected in a tissue-specific manner. In human and primates, ATAD3 paralogues are encoded by three genes (ATAD3A, 3B and 3C), each of them presenting several putative variants. Analyzing the expression of ATAD3A and ATAD3B with four specific anti-peptide antibodies, and comparing their expressions with in vitro expressed ATAD3 cDNAs, we were able to observe and define five isoforms. In particular, the previously described p72-ATAD3B is confirmed to be in certain cases a phosphorylated form of ATAD3As. Moreover, we observed that the ATAD3As phosphorylation level is regulated by insulin and serum. Finally, exploring ATAD3 mRNA expression, we confirmed the existence of an alternative splicing in rodent and of several mRNA isoforms in human. Considering these observations, we propose the development of a uniform denomination for ATAD3 isoforms in rodent and human.